Cimetidine transport in rabbit renal cortical brush-border membrane vesicles.
Cimetidine is an organic cation and commonly prescribed drug that is eliminated primarily by proximal renal tubular secretion. The present studies evaluated cimetidine transport in rabbit renal cortical brush-border membrane vesicles (BBMV). [3H]Cimetidine uptake varied inversely with media osmolarity and was stimulated with uphill transport above equilibrium values (overshoot) produced by an initial proton gradient directed from the vesicle interior outwardly. Uphill transport occurred earlier and was of greater magnitude at 25 degrees C than at 5 degrees C. pH-stimulated [3H]cimetidine uptake was inhibited by excess nonradiolabeled cimetidine, quinidine, and procainamide but was affected little by probenecid. Tetraethylammonium inhibited cimetidine uptake in the presence and absence of an initial proton gradient, indicating that nonionic diffusion and simple diffusion cannot totally account for cimetidine transport in BBMV. The protonophore carbonyl cyanide trifluoromethoxyphenylhydrazone (FCCP) inhibited pH-stimulated cimetidine uptake but had no effect on uptake occurring in the absence of an initial pH gradient. Preloading BBMV with an excess of procainamide enhanced cimetidine uptake. However, in the presence of FCCP, the combination of FCCP and valinomycin, or nigericin the effect of preloading with procainamide was diminished, suggesting that the apparent countertransport of cimetidine produced by procainamide was indirect and due to generation of a transvesicular proton gradient. These results are consistent with the hypothesis that cimetidine is transported across BBMV by organic cation-proton exchange.